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MESEMBRIOXYLON OBSCURUM, A NEW COMBINATION FOR
ARAUCARIOXYLON? OBSCURUM KNOWLTON,
FROM THE UPPER JURASSIC MORRISON FORMATION, WYOMING
David A. Medlyn1 and William D. Tidwell2
ABSTRACT.—A reinvestigation of the type specimen of Araucarioxylon? obscurum Knowlton (1900) from the Upper
Jurassic Morrison Formation in the Freezeout Hills of Wyoming has determined that this fossil should be transferred to
Mesembrioxylon Seward (1919) as M. obscurum comb. nov. (Knowlton) Medlyn and Tidwell. Knowlton (1900), who was
uncertain of its appropriate generic disposition, tentatively referred the wood to Araucarioxylon because it had obscure
growth rings and relatively low ray height. Reexamination of Knowlton’s slides demonstrates that the wood has uniseriate, rarely biseriate rays, podocarpoid pitting, and diffuse axial parenchyma, none of which Knowlton mentioned. Tracheary pitting is mostly separate, round, uniseriate, occasionally biseriate and, when biseriate, opposite to subopposite.
The smooth-walled crossfields exhibit 1–3 thin-bordered podocarpaceous pits per field. All of these features are present
in Mesembrioxylon Seward.
Key words: fossil wood, Araucarioxylon, Mesembrioxylon, Upper Jurassic, Morrison Formation, Wyoming.

When Knowlton (1900:418) placed the new
species Araucarioxylon? obscurum from the
Freezeout Hills, Carbon County, Wyoming, in
Araucarioxylon Kraus (1870), he stated: “The
placing of this wood in the genus, Araucarioxylon, is open to more or less question. Yet as
it approaches more closely to this genus, I
have tentatively so referred it.” The species
epithet refers to the obscure nature of the
growth rings which Knowlton noted is consistent with Araucarioxylon, but he later added
that the species lacks other characteristics of
this genus. A review of the slides of A.? obscurum shows that his description does not
entirely agree with the holotype. The growth
rings are weakly developed or “obscure” as
Knowlton (1900) described, a condition similar to false ring development. However, the
specimen also has mostly uniseriate tracheary
pitting and low, uniseriate rays; lacks araucarioid pitting; and has axial parenchyma and
podocarpoid crossfield pitting. All of these
make placement of this specimen in Araucarioxylon untenable. Therefore, we propose placing Araucarioxylon? obscurum into Mesembrioxylon Seward (1919), a form genus consistent
with the nature of its xylotomy.

GEOLOGICAL REVIEW
Although best known for its dinosaur remains (Dodson et al. 1980), the Upper Jurassic
Morrison Formation has yielded one of the
most abundant and diverse Upper Jurassic
petrified coniferous floras in the world (Medlyn and Tidwell 1975, 1979, 1992, Tidwell
1990, 1998, Tidwell and Medlyn 1992, 1993).
The formation extends from northern Arizona,
New Mexico, Oklahoma, and Texas in the
south and east through Utah, Wyoming, Montana, western South Dakota, and Nebraska to
the north. During the Late Jurassic (Kimmeridgian through Portlandian), there were successive invasions of western North America by
shallow seas from the north. As the seas
regressed northward, fluvial sediments of
sandstone, variegated shale, volcanic ash, and
siltstone comprising the Morrison Formation
were deposited (Derr 1974, Dodson et al.
1980, Stokes 1986). Most fossil wood occurring in the Morrison Formation was likely
transported from its place of growth prior to
burial through the extensive river systems that
deposited the formation.
According to Ward (1900a), the type specimen of Araucarioxylon? obscurum was collected
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in the late 1890s from the northern part of the
Freezeout Hills in the so-called cycad beds,
now placed in the Morrison Formation. The
wood was associated with fossil “cycads” and
originally considered to be wood from one of
these “cycads” (Ward 1900a). At the time of its
collection, silicified wood was very abundant
in the cycad beds, as well as in some of the
nearby ledges (Ward 1900a). The locality is in
sec. 13, T25N, R79W. At this locality the Morrison Formation rests conformably on the Sundance Formation and is overlain disconformably
by the Cloverly Formation (Baker 1965). In
this area the Morrison is approximately 124 m
(400 feet) thick and divisible into 2 major units.
The upper unit is similar to the Brushy Basin
Member of this formation in Utah, Colorado,
and New Mexico, whereas the basal member
apparently has no equivalency elsewhere (Baker
1965). At this locality the Morrison Formation
consists of fine, soft sandstones and white, reddish, yellowish, or olive-gray calcareous shales
containing dark marls with dinosaur bones
and other vertebrate remains.
The Freezeout Hills, 25 miles north of Medicine Bow, Wyoming, occupy an area of approximately 10 square miles. The highest of the hills
is Freezeout Mountain, so named because of a
story about a party of men who froze to death
in its immediate vicinity during the early
European settlement history of the region.
The hills are near the famous Como Bluff
locality where so many Upper Jurassic dinosaur fossils have been found (Ostrom and
McIntosh 1966).
The fossil “cycads” from the cycad beds
were first described by Ward (1900a, 1900b)
as 20 species in his new genus Cycadella.
These species were eventually placed in
Cycadeoidea as a single species, C. wyomingensis (Ward) Wieland, by Delevoryas (1960).
TAXONOMY
Division: Coniferophyta
Order: Coniferales
Mesembrioxylon obscurum (Knowlton)
comb. nov.
1900 Araucarioxylon? obscurum Knowlton,
pp. 418–419; pl. CLXXVIII.
(Figs. 1–4)

EMENDED DIAGNOSIS AND DESCRIPTION.—
Transverse: Secondary xylem; growth rings
absent or indistinct, mostly discontinuous;
ring width 2–3 mm; outer margin delineated
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by latewood tracheids. Latewood 2–6 cells,
occasionally up to 12 wide; transition usually
abrupt, sometimes gradual (all the above characteristics may be present in one ring). Earlywood tracheids large, square to roundish, somewhat uniform in size and shape, radial diameter 25–35 µm and tangential diameter 20–30
µm; walls 3 µm thick; lumens mostly round,
radial diameter 22–32 µm, tangential diameter
17–27 µm. Latewood tracheids small, tangentially flattened, radial diameter 11–15 µm, tangential diameter 24–34 µm, walls 3 µm thick,
lumens small, radial diameter 7.5–10 µm, tangential diameter 20–30 µm across; axial parenchyma diffuse, solitary, cells 30 µm across,
thin-walled, walls 2 µm thick; some ray cells
and tracheids resinous.
Radial: Tracheids with occasional resin
plugs; abundant tracheary pits, mostly uniseriate, occasionally partially biseriate, when
biseriate opposite to subopposite, generally
separate, occasionally close, sometimes contiguous; crassulae lacking; pits circular, 10–13
µm in diameter; pit apertures circular to elliptic, included, small, 2.5–4 µm across; rays
homocellular, resinous; ray cells parenchymatous, rectangular, horizontal and tangential
walls smooth to slightly nodular; crossfield pitting 1–3, commonly 1 podocarpoid pit per
crossfield, 5–6 µm in diameter, border thin; pit
apertures included, 2–3 µm in diameter at
widest point, elliptical to oblong; axial parenchyma cells rectangular, 80–120 µm high, end
wall smooth, resinous.
Tangential: Tangential pitting present, bordered pits, 8–10 µm in diameter, circular,
included, aperture circular to elliptic, border
thick, 2 µm in diameter; rays abundant, 60–70
⋅ mm–2, typically uniseriate, sometimes biseriate; ray height variable, 1–15, rarely up to 21
(2–6 average) cells high; ray cells round tangentially, 7–22 µm across, walls 3–5 µm thick.
REPOSITORY.—U.S. National Museum, Smithsonian Institution, Washington, D.C. (USNM
455260),
TYPE LOCALITY.—Freezeout Hills, Wyoming.
COMPARISONS
Mesembrioxylon is widely distributed both
geographically and geologically throughout
the Mesozoic era including the Jurassic of
Poland (Gothan 1906, Seward 1919) and Korea

212

WESTERN NORTH AMERICAN NATURALIST

[Volume 62

Fig. 1. Mesembrioxylon obscurum, comb. nov. (all transverse sections): A, homogenous, secondary xylem showing a
poorly developed growth ring (arrow; bar = 240 µm); B, enlargement of part of Figure A, demonstrating discontinuous
nature of growth rings and resin-filled parenchyma (arrows; bar = 60 µm).

(Shimakura 1936); the Jurassic or Cretaceous
of Syria (Edwards 1929); the Cretaceous of
Japan (Nishida and Nishida 1983), Australia
(Sahni 1920), Burma (Sahni 1937), India (Bhardwaj 1953, Ramanujam 1953, Jain 1964, Agashe
1968), Great Britain (Seward 1919), South
Africa (Bamford and Corbett 1994), and the
United States (Thayn and Tidwell 1984, Ash
1991, Ash and Bassinger 1991, Tidwell et al.
1998). Mesembrioxylon stokesi Thayn and Tidwell (1984), M. carterii Tidwell, Britt and Ash
(1998), Mesembrioxylon sp. from the Canadian

Arctic Archipelago (Ash and Basinger 1991),
and an undescribed species of Mesembrioxylon from the Middle Jurassic Coon Hollow
Formation of the Hells Canyon area, Oregon
and Idaho (Ash 1991), are the only presently
reported species of Mesembrioxylon in North
America.
Mesembrioxylon obscurum is characterized
by possessing occasionally thin-bordered, elliptic, podocarpoid crossfield pits; uniseriate to
occasionally biseriate, round tracheary pits,
tangential pits, diffuse axial parenchyma, and
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Fig. 2. Mesembrioxylon obscurum, comb. nov. (all tangential sections): A, section showing the relatively low, usually
uniseriate rays (bar = 60 µm); B, illustration showing homogenous ray cell structure and uniseriate tangential pits
(arrows; bar = 30 µm).

the absence of tracheal septations and crassulae. Mesembrioxlyon obscurum appears to represent a distinct species. For instance, the
presence of septate tracheids in M. gothanii
(Stopes) Seward (1919) and M. nihei-takagii
Nishida (1966), the occurrence of crassulae in
M. woburnense (Stopes) Seward (1919), and
the lack of axial parenchyma in M. shanense
Sahni (1937), M. indicum Bhardwaj (1953), M.
rajmahalense Jain (1964), and M. carterii Tidwell, Britt, and Ash (1998) distinguish them
from M. obscurum. The absence of tangential
pitting in M. godaverianum Sahni (1931), M.

pseudo-bedfordense Nishida (1966), and M.
bedfordense (Stopes) Seward (1919) differentiates them from M. obscurum.
Although Dacrydioxlyon estherae Greguss
(1967) from the Lower Oligocene of Hungary
is somewhat similar, it differs in having thin
growth rings with scattered parenchyma cells
in its rings, sometimes terminally, circular
crossfield pits without borders, and tangential
pitting. Conversely, in M. obscurum, the growth
rings are absent or indistinct, its parenchyma
diffuse, its crossfield pits bordered, albeit
thinly, and it has tangential pitting.
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Fig. 3. Mesembrioxylon obscurum, comb. nov. (all radial sections): A, illustration of the mostly uniseriate and generally
separate pits (bar = 60 µm); B, axial, resin-filled parenchyma cells (bar = 60 µm); C, partially biseriate, opposite to subopposite, tracheary pitting (bar = 30 µm).

DISCUSSION
Seward (1919) instituted the genus Mesembrioxylon to replace Podocarpoxylon Gothan
(1905) and Phyllocladoxylon Gothan (1905).
Earlier, Stopes (1915) had recognized the difficulties of separating Gothan’s 2 genera and
suggested combining them using Podocarpoxylon for podocarpaceous woods. Later Kräusel
(1949) concluded that Phyllocladoxylon and
Podocarpoxylon could be distinguished by differences in their crossfield pitting. He defined

Podocarpoxylon crossfield pits as having vertical to steeply inclined apertures, whereas
Phyllocladoxylon crossfield pits are characterized by oblique to elliptic apertures. Seward
(1919) reasoned that Gothan’s generic designation implied affinities to extant genera which
he concluded could not be assumed. However,
Seward’s description of Mesembrioxylon implies
a relationship to the Podocarpaceae because
he indicated that this new genus agreed structurally with the extant genera Podocarpus and
Dacrydium. Many researchers (Bhardwaj 1953,
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Fig. 4. Mesembrioxylon obscurum, comb. nov. (all radial sections): A, B, illustrations of the distribution and shape of
the crossfield pits (arrows; bar = 30 µm).

Jain 1964, Nishida 1966, Thayn and Tidwell
1984) have subsequently accepted Seward’s
view and used Mesembrioxylon for Mesozoic
woods of this type rather than either Podocarpoxylon or Phyllocladoxylon. Sahni (1937) considered Mesembrioxylon to most likely represent a type of podocarpaceous conifer. Despite
Seward’s suggestion, some podocarpaceous
species of Mesozoic and Cenozoic age that
could be assigned to Mesembrioxylon have
been placed in Phyllocladoxylon (Shimakura
1936, Nishida and Nishida 1983).

Other genera of petrified woods, including
Protophyllocladoxylon Kräusel (1939), Protopodocarpoxylon Eckhold (1923), Dacrydioxylon Greguss (1967), and Microcachryxylon
Torres et al. (1991), have been postulated as
having podocarpaceous affinities. Embergerixylon Lemoigne (1968) is similar but not yet
allied with woods related to Podocarpaceae
(Medlyn and Tidwell 1975). Xenoxylon Gothan
(1905) was established for woods without clear
familial relationship, although some authors
have proposed a link with this genus to the
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Podocarpaceae (e.g., Arnold 1952). This connection has not been supported, however, by
recent research (Phillipe and Thévenard 1996).
Greguss (1955) characterizes the extant
Podocarpaceae as having generally smooth or
only slightly thickened walls of the horizontal
ray cells. Usually, there is a single pit in the
crossfield in members of the family, except in
Podocarpus minor Parl. and Michrocachrys
tetragona Hook, F. The single crossfield pit in
Podocarpus L’Héritier and Dacrydium Sol. is
circular. Greguss (1955) further defines a
podocarpoid crossfield pit as having a mostly
oblique or vertical aperture that is almost as
large as the pit and a very narrow border, a
distinguishing character present in Mesembrioxylon obscurum.
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